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The basic elements of autobiographical or episodic memory are established in early child-
hood, although the exact age at which memories gain episodic status is still under con-
tention. The self-memory system proposed that adults use “lifetime periods” to group
episodic memories together into chapters of the life story – an evolving and internalized
account of significant life events that are self-defining.Two studies examined at what point
in development children or adolescents begin to take advantage of lifetime-period chapters
to organize their episodic memories.The results of Study 1 with 8- to 12-year-olds revealed
that the ability to provide life story chapters began to emerge as early as 8 years of age.
In Study 2 with adolescents aged 12–21, this ability continued to develop into late adoles-
cence among New Zealand European (NZE) and New Zealand Chinese (NZC) adolescents;
however, cultural differences also existed in the specificity of memories. NZC adolescents
narrated fewer life story chapters containing specific memories than NZE adolescents.
These findings support and extend current theories of episodic memory by specifying that
pre-adolescents are starting to organize their episodic memories into lifetime periods, but
this achievement is not fully realized until later in adolescence.
Keywords: episodic memory, self-memory system, culture, middle childhood, adolescence, life story
INTRODUCTION
Episodic memory requires the ability to mentally travel back in
time to locate a past event and to be able to provide information
about the what, when, and where aspects of that event (Tulv-
ing, 1985, 2002). An important feature that separates episodic
memory from other types of memory is the experience of sub-
jective remembering, also referred to as autonoetic consciousness.
In other words, episodic memory depends on individual aware-
ness of a continuous self over time and the ability to mentally
re-experience the recalled event (Wheeler et al., 1997). Episodic
memories that are self-relevant are referred to as autobiographi-
cal memories (Nelson and Fivush, 2004). The age at which true
episodic/autobiographical memory emerges in development is still
under debate. Some theorists claim that episodic memory emerges
between the age of 4 and 6,when autonoetic consciousness is devel-
oped (Perner and Ruffman, 1995; Perner, 2001; Tulving, 2005).
Tulving further proposed that episodic memory entailing auto-
noetic awareness is preceded by development of a generalized
knowledge base (semantic memory). Other theorists assert that
episodic memory is possible earlier in development, by age 3
(Scarf et al., 2013), age 2 (Howe and Courage, 1993, 1997), or even
before birth (Conway, 2009). Nonetheless, all theorists agree that
by the time children are of school age, they are clearly capable of
episodic remembering (Piolino et al., 2007). The main aim of the
present paper is to trace the continued developments in episodic
remembering in middle childhood and adolescence, after episodic
remembering accompanied by autonoetic awareness is possible,
and specifically to explore the development of the organization of
episodic memories.
Conway and colleagues proposed the Self-Memory System the-
ory to describe the organization of autobiographical memory,
which suggests that different memory structures co-exist in a
hierarchy in the long-term memory system (see Conway and
Pleydell-Pearce, 2000; Conway, 2005, 2009; for reviews). The self-
memory system theory specifies that single episodic memories
(i.e., memories of specific events, such as the first day of school)
are placed at the lowest level, followed by general, recurring events
(e.g., going to school) that are nested within different lifetime
periods (e.g., primary school days), which together contribute
to various themes that are part of the life story. The life story
is an evolving account of the events in one’s life that are cur-
rently self-defining. Note that Conway and colleagues assert that
specific memories are more fundamental in the self-memory sys-
tem than are general events, in the sense that general events
are made up of specific instances. For example, celebrating my
21st birthday is an episodic memory that contributes to the
general event of “going to parties,” which is part of a lifetime
period such as “my university years.” Ultimately, different life-
time periods (e.g., my university years, my teenage years, and
my childhood) form the outline of a person’s life story. Episodic
memories, general events, lifetime periods, and the life story are
all part of the autobiographical knowledge base (Conway, 2009).
The autobiographical knowledge base contains self-relevant facts
(e.g., birthdate, name of school, and family members), as well
as episodic memories relating to the self. In the current paper,
we investigated the development of the organization of episodic
memories, as defined by Tulving (1985), within the framework of
the self-memory system theory. Below, we review the self-memory
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system theory and evidence to support this theory based on adult
samples.
The different components of the self-memory system theory
have been examined in terms of the structure of adults’ life sto-
ries in Thomsen (2009). In this study, 30 elderly Danish adults
were asked to tell their life stories, without specific instructions on
the structure or content of the life story. Chapters were the most
common way of structuring the life story; they were thematically
organized to cover particular periods of one’s life. Specific memo-
ries also featured in the chapters. However, the number of specific
memories was not related to the number of chapters, suggesting
that chapters and specific memories were equally important for
the construction of the life story. Thomsen suggested that spe-
cific memories are the building blocks of the life story, and that
chapters are organized based on a common theme extracted from
various specific memories. Thomsen further argues that chapters
are the preferred structure for organizing an outline for the life
story, because chapters require less memory storage than specific
memories. Moreover, Thomsen et al. (2011) found that specific
memories tended to cluster at the beginning of chapters, indicat-
ing that chapters based on lifetime periods trigger the recall of
specific autobiographical memories.
Specific autobiographical memories, which are also referred to
as episodic memories, emerge in the preschool years and con-
tinue to develop in important ways during middle childhood. For
instance, Piolino et al. (2007) noted that in middle childhood
memories become more detailed in their inclusion of episodic
elements. Other research has found that older children and ado-
lescents require less prompting to retrieve specific memories
(Willoughby et al., 2012). Middle childhood and early adolescence
is also a critical time to develop the ability to organize discrete
episodic memories in chronological and meaningful ways in order
to construct the life story (Habermas and Bluck, 2000). For exam-
ple, by age 12, autobiographical narratives within the life story
become integrated with respect to time and place (i.e., chronol-
ogy); however, thematic and causal integration (i.e., meaning of
past events for self) develop later in adolescence (Habermas and de
Silveira, 2008). Although there is evidence supporting the hierar-
chical structure of long-term memory in adulthood, little is known
about the developmental trajectory of this process. The first goal
of the current research, therefore, is to track the development of
episodic memories in relation to the autobiographical knowledge
base by examining when school-age children and adolescents begin
to use lifetime periods to organize their episodic memories, which
ultimately form the basis of their life stories.
Apart from cognitive maturation that contributes to the hier-
archical structure of long-term memory, culture also influences
this developmental process as autobiographical memories are con-
structed within a sociocultural context (Fivush and Nelson, 2004).
Cultural variations in autobiographical memory are found in
terms of the socialization processes that foster the development
of autobiographical memory, such as parent-child joint reminisc-
ing (Mullen and Yi, 1995; Fivush and Wang, 2005; Kulkofsky et al.,
2009). Cultural differences are also present in the content and
structure of the autobiographical memory. People from West-
ern cultures, for example, recall earlier first memories, and those
memories are more elaborative and emotion laden, compared to
their Eastern counterparts (Mullen, 1994; MacDonald et al., 2000;
Wang, 2006b). Also, people from Western cultures recall autobio-
graphical memories that are based on specific events and are self
orientated, whereas people from Eastern cultures are more likely
to recall autobiographical memories that are based on generic
events and are socially orientated (Wang, 2006a). Cultural dif-
ferences in perceiving the self relative to others are believed to be
the underlying factor causing cultural variations in the recollec-
tion of autobiographical memory (Markus and Kitayama, 1991;
Wang, 2008).
Cultural differences in memory recollection are also found at
the encoding phase. For example, Wang (2009a) conducted a diary
study in which European American and Asian college students
were asked to list specific, one-time events that happened during
the day for seven consecutive days. The results showed that Asian
students recorded fewer specific memories in their diaries com-
pared to the European American students, whereas both groups
showed a similar forgetting rate when they were asked to recall
these events 1 and 2 weeks later. This evidence suggests that cul-
tural variation in memory density is possibly due to cultural
differences in encoding rather than the ability to retain memo-
ries in the long-term memory system. Furthermore, when asked
to recall a fictional story, Asian students recalled the story with
fewer segments than did the European American students. This is
consistent with Nisbett and Miyamoto’s (2005) claim that Asians
are more likely to adopt a holistic processing style (i.e., details of
the story are integrated and processed as a whole such that only the
gist of the story is remembered), whereas European Americans are
more likely to adopt an analytical processing style (i.e., salient fea-
tures of the story are remembered separately). Given these cultural
differences in the content of episodic memory, a second goal of this
research was to investigate cultural differences in the structure of
long-term memory among in adolescents from two cultures: New
Zealand European (NZE) and New Zealand Chinese (NZC).
In Study 1, using the Emerging Life Story Interview protocol
(ELSI; Reese et al., 2010), we asked 8- to 12-year-old children to
tell us their life stories as if they were chapters from a book. Life
story structure was assessed on two dimensions: (1) for the use
of lifetime-period (LP) chapters (e.g., my high school years) as
opposed to single-event (SE) chapters (e.g., a family trip to Aus-
tralia); and (2) for the presence of specific memories. Note that
these two dimensions are not mutually exclusive. All of the LP
chapters contained general memories; some of the LP chapters
contained general as well as specific memories; SE chapters con-
tained one or more specific memories. We created the following
two variables to capture the structure of the life story: (1) chapters
based on lifetime periods versus chapters based on single events,
and (2) chapters containing specific memories. We hypothesized
that there would be age-related increases in children’s use of LP
chapters versus SE chapters as the main structure of the life story,
and potentially also in the inclusion of specific memories within
chapters as episodic memory continued to develop across this age
period.
In Study 2, life stories were elicited from NZE and NZC adoles-
cents, aged between 12 and 21. Again, we hypothesized age-related
increases in using LP chapters for both cultural groups. We pre-
dicted that NZE adolescents would have more chapters in the life
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story compared to NZC adolescents, due to the cultural differences
in cognitive processes (Wang, 2009a). Based on previous research
on the specificity of memory (Wang, 2006a), we also predicted
more chapters containing specific memories to be present in the
life stories of NZE participants.
STUDY 1
METHOD
Ethics statement
Study 1 and Study 2 were approved by the University of Otago
Human Ethics Committee.
Participants
One hundred and twenty four children (69 girls and 56 boys),
aged between 8 and 12 years old, and their mothers participated in
the present study. Children were recruited from several local pri-
mary and intermediate public schools in Dunedin, New Zealand.
The average age across the whole sample was 10.55 years, with
a mean age of 10.60 years for girls (SD= 1.46) and 10.50 years
for boys (SD= 1.40). The majority of the children were of NZE
descent (N= 106); other ethnicities included Maori (N= 2),
British (N= 2), Asian (N= 1), and mixed (N= 12). Most moth-
ers had completed high school education or beyond (N= 118).
Family socio-economic status was measured by the Elley-Irving
Socio-Economic 2001 Index (Elley and Irving, 2003); the average
score was 2.5 on a six-point scale, ranging from one (highly skilled
professional; e.g., lawyer) to six (unskilled labor; e.g., shearing shed
worker). Written parental and child consents were obtained before
the interview. Each family received a small gift at the end of the
interview session.
Procedure
Children and their mothers visited our lab for a single interview
session, where they were greeted by two female interviewers. This
research was part of a larger study (see Friedman et al., 2011
for details) and only measures pertinent to children’s life stories
are mentioned here. After signing the consent forms, the parent
went to a separate room with one interviewer, while the child
stayed in the main laboratory with another interviewer. The child
and parent interviews were conducted simultaneously. Children
were interviewed about their life stories and specific life-changing
events.
Measures
Life story chapters. Children’s life stories in this research were
elicited using the Emerging Life Story Interview (ELSI, Reese et al.,
2010, adapted from McAdams, 1996). In the ELSI, children were
instructed to tell a story of their life as if it were a story in a book.
Specifically, children were asked to divide the life story into differ-
ent chapters. The interview always started with the chapter that the
child was currently in. Then she or he could choose how to nar-
rate the rest of the chapters by working backwards to the chapter
that came before the current one, until reaching the first chapter.
Once the child had nominated a chapter, she or he was asked to
describe the important events that had happened in that chapter.
They were also asked to offer a title for the chapter. There was no
minimum requirement on the number of chapters, but the max-
imum number of chapters was kept at 10. The interviewer wrote
down the structure of the life story while the interview was audio-
taped, including the name and the content of each chapter on a
summary sheet. Once the child had finished narrating the chap-
ters, the interviewer recapped the entire life story starting from the
earliest chapter, so that the child had a chance to correct or add
new information to the life story.
Language ability. Form B of the Peabody Picture Vocabulary
Test (PPVT), Fourth Edition (Dunn and Dunn, 2007) was used to
assess participants’ language skills because language is an impor-
tant medium for the development of memory, and vocabulary is
related to young children’s recall of past events (Reese, 2002; Nel-
son and Fivush, 2004). The PPVT is an oral assessment of receptive
language that is highly correlated with language ability and verbal
IQ (Smith et al., 1991). Children were shown a set of four pictures
and asked to indicate which picture best described the word that
the experimenter had just told them. There was no time limit for
the PPVT, and the test terminated when there were over eight or
more errors in a set of 12 words. Standard scores were used in
analyses.
Coding
The life stories were not transcribed, as we were interested in
the organization rather than the content of children’s autobio-
graphical memory. Coding was conducted based on information
the interviewer wrote down on the summary sheet during the
interviews about the title, chapters, and memories within each
chapter. Gender and other identifying information (such as the
name of the child or siblings) were removed from the forms for
coding.
Each chapter was coded as either Lifetime Period or Single Event.
LP chapters contained several events that occurred over a certain
time frame, ranging from a few months to a few years (e.g., my
primary school years). These events also needed to be connected
with each other in some way in order to form an overarching
theme. As mentioned earlier, LP chapters contain general mem-
ories or a mixture of general and specific memories. In contrast,
SE chapters contained discrete events that did not converge to an
overall theme. Quite often, there was only one event listed for each
chapter, typically lasting for less than a day (e.g., a trip to Movie
World). Note that general event memory (i.e., semantic memory)
is suggested as the developmental precursor of episodic memory
(Tulving, 2005; although see Conway, 2009 for an alternative view).
This claim is derived from research on cued recall and on the con-
tent of the recollection. In contrast, our investigation focused on
the organization of memory, which is hierarchically constructed
from episodic memories as suggested by the self-memory system
theory. In line with Conway’s approach, we consider LP chapters
to be more developmentally advanced than SE chapters, despite
the fact that LP chapters contain general event memories.
We then coded chapter specificity to capture whether each
chapter contained one or more specific memories. In Conway’s
(2009) theory, specific episodic memories are the building blocks
of general event knowledge, which ultimately develops into an
abstract form of self-knowledge, namely an individual’s life story.
General events are also the preferred structure for long-term
memory as they require less cognitive load for memory storage
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(Conway et al., 2004). As a result, age-related changes were
expected for the structure of life stories, such that younger chil-
dren would initially organize their chapters based on specific
events and older children would be more likely to use general
event knowledge to represent life story chapters. Note that we
did not require evidence of participants’ autonoetic consciousness
as a selection criterion for specific memory. Rather, all memo-
ries describing specific, one-point-in-time events were considered
as specific episodic memories. This is due to the fact that true
episodic/autobiographical recollection should be well developed
in the age range of our participants (Perner, 2001; Piolino et al.,
2007).
Two coders coded 25% of the life story chapters to reach reliabil-
ity in terms of the numbers of LP chapters versus SE chapters and
the number of chapters containing specific memories. Percentage
agreement was calculated at above 90% for both categories. Dis-
agreements were resolved through discussions between the coders.
Once reliable, the two coders each coded 50% of the remaining life
story chapters.
RESULTS
Preliminary analyses
Univariate analysis of variance (ANOVA) showed a marginal main
effect of age on the proportion of LP chapters [F(4, 119)= 2.10,
p= 0.09]. Fisher’s LSD tests showed that children in the 8-, 9-, and
10-year-old groups reported significantly smaller proportions of
life-period chapters than those in the 12-year-old group, whereas
there were no significant differences between children in the 11-
year old group and either the older or younger age groups. See
Figure 1 for the proportions of LP chapters reported by children
from each age. Based on this finding, we decided to dichotomize
the sample into two age groups, with the middle childhood group
consisting of 8-, 9-, and 10-year-old children (M= 9.62, SD= 0.84,
N = 76) and the early adolescence group consisting of 11- and 12-
year-old children (M= 12.11, SD= 0.59, N = 48), for all further
analyses.
Children’s receptive language skills, as measured by the PPVT,
did not differ significantly as a function of age group or gender.
However, there was a significant interaction between age group and
gender [F(1, 117)= 5.15, p< 0.05, partial η2= 0.04]. Children’s
PPVT scores did not differ between boys (M= 108.03, SD= 11.69)
and girls (M= 111.60,SD= 11.72) in the middle childhood group.
In contrast, boys scored slightly higher (M= 114.85, SD= 12.81)
than did girls (M= 107.85, SD= 13.82) in the early adolescent
group; however, this difference was only marginally significant
[t (45)= 1.77, p= 0.08]. Higher PPVT scores among the early ado-
lescents correlated significantly with their inclusion of a greater
proportion of LP chapters (r = 0.30, p< 0.05); there were no asso-
ciations between PPVT and any of the life story variables for the
middle childhood group.
Main analyses
Each participant had separate scores for the number of chapters,
LP chapters, SE chapters, and chapters with specific memories.
Raw scores were then converted into proportions of the total
number of chapters (see Table 1). There were no significant age
or gender differences in the number of chapters or the number of
chapters containing specific memories, nor were there any inter-
actions between gender and age on the different components of
life story chapters.
FIGURE 1 | Proportions of lifetime-period chapters across age groups (Study 1).
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Table 1 | Number and types of life story chapters in middle childhood
and early adolescence (Study 1).
Chapter task variables Middle childhood
(N =76)
Early adolescence
(N =48)
M SD M SD
Number of chapters 5.68 2.33 6.00 2.20
Proportion of LP chaptersa 0.33 0.34 0.48 0.38
Number of SPE chaptersb 4.75 2.46 4.67 2.18
aProportion of lifetime-period chapters.
bNumber of chapters containing specific memories.
Analyses of variance (ANOVAs) were conducted to test the
effects of age and gender on the structure of life story chapters.
LP and SE chapters were coded with a mutually exclusive scheme,
and consequently, these codes yielded the same results (but with
findings in the opposite direction). As PPVT was correlated with
this variable, an ANCOVA was also conducted to test the effects of
age and gender on the proportion of LP chapters when controlling
for PPVT. In the interests of brevity, we only report the results for
LP chapters; it can be assumed that the inverse finding was present
for SE chapters.
The results showed a main effect of age on the proportion of LP
chapters, such that children in the middle childhood group had
smaller proportions of LP chapters in their life stories than did
those in the early adolescence group [F(1, 120)= 4.99, p= 0.03,
partial η2= 0.04]. There was also a main effect of gender, with
girls reporting higher proportions of LP chapters (M= 0.46,
SD= 0.35) than boys (M= 0.30, SD= 0.36), F(1, 120)= 4.53,
p= 0.04, partial η2= 0.04. This effect remained the same when
controlling for PPVT.
So far we have shown that the ability to organize autobiograph-
ical memories based on lifetime periods emerges late in middle
childhood. Thus, the hierarchical structure of autobiographical
memories (i.e., the integration of episodic memory and autobio-
graphical knowledge base) begins to establish in this age range.
Previous research has investigated the development of autobi-
ographical memory in middle childhood and early adolescence
in terms of autonoesis (e.g., Piolino et al., 2007) and age-related
differences between episodic and semantic autobiographical mem-
ories (e.g., Willoughby et al., 2012). To our knowledge, however,
Study 1 is the first to provide evidence on the developmental trajec-
tory of the organization of episodic memory in middle childhood
and early adolescence.
Given the findings so far, we wanted to explore how memory
structure continues to develop beyond early adolescence in Study
2. Furthermore, given previous findings on cultural differences in
the content of episodic memories (e.g., MacDonald et al., 2000;
Wang, 2006a, 2008), we wanted to determine whether the orga-
nization and structure of episodic memories also differs between
NZE and NZC adolescents.
STUDY 2
METHOD
Participants
One hundred and seventy-eight adolescents (96 females, 82 males)
aged between 12 and 21 years (M = 16.92 years, SD= 2.52) took
part in Study 2. All participants were part of a larger research
project on identity development in adolescence (see Chen et al.,
2012 for further details). Participants above the age of 18 were
recruited from the local university and through a student employ-
ment agency. The remainder of the participants was recruited from
secondary schools in two towns and one city in New Zealand. All
participants identified themselves as either European New Zealan-
ders (NZE, N = 90) or as first- or second-generation immigrants
with Chinese ancestry (NZC, N = 88). Seventy-six NZE and 37
NZC adolescents were born in New Zealand, and 80% of adoles-
cents who were born overseas (8 NZE and 41 NZC) had spent
more than 5 years living in New Zealand.
Based on social and educational milestones (i.e., starting high
school at age 12 or 13, getting a driver license at age 15, finishing
high school, and being eligible to vote at age 18), combined with
theoretical claims that the life story develops rapidly in mid to
late adolescence, adolescents in Study 2 were divided into three
age groups. The early adolescent group consisted of adolescents
between the ages of 12 and 14 (24 girls and 25 boys), the mid-
adolescent group consisted of those aged between 15 and 17 years
old (37 girls and 26 boys), and the late adolescent group consisted
of students aged between 18 and 21 (36 girls and 30 boys).
All participants gave their consent before being interviewed,
and parental consent was also obtained for those who were younger
than 16 years old at the time of the interview. One of the interview-
ers was bilingual (Mandarin Chinese and English) so participants
could chose the language they were interviewed in; participants in
this research all chose to speak in English. Among NZC adolescents
who were born outside of New Zealand, the mean length of res-
idency in New Zealand was 5.55 years. There were no differences
in the number of years that they had lived in New Zealand by age
group [F(2, 48)= 1.15, p> 0.05]. Similar to Study 1, participants’
life story chapters were coded based on the interviewer’s record of
story structure and content.
Procedure
The interview started with the life story task, which was very sim-
ilar to the procedure carried out in Study 1. However, participants
were encouraged to keep the number of chapters they narrated to
seven. We decided on this number based on findings from Study 1
that about 80% of children provided seven or fewer chapters, and
also on McAdams’ (1995) life story interview procedure. Seven
chapters provided adolescents with enough space to convey the
important events that happened in their lives, but constrained the
time burden of the overall interview.
As in Study 1, the narrator was told to start with the chapter
that she/he was in right now and to narrate backwards to the first
chapter. The interviewer did not give any specific instructions on
the content of the chapters. Once the narrator had reached the first
chapter, the interviewer recapped all the chapters in a chronolog-
ical order as in Study 1, so that the narrator had a chance to verify
the content or add new information to the life story.
Coding
Coding of chapter tasks for lifetime periods and for specific mem-
ories was conducted in the same fashion as Study 1. Reliability
was calculated based on 25% of the total transcripts, with an equal
number of transcripts from both cultures. Percentage agreement
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was calculated in the same fashion as in Study 1 and ranged from
94 to 100% agreement. The remaining transcripts were coded by
the main coder.
RESULTS
Multivariate analysis of variance (MANOVA) was conducted to
test the effects of gender, culture, and age on the structure of life
story chapters in adolescence (see Table 2 for descriptives). Signif-
icant multivariate effects were followed up by univariate analyses.
There were no significant gender differences for any of the vari-
ables related to the structure of the life story. A main effect of
culture was found for the number of chapters [F(1, 166)= 27.35,
p< 0.001, partial η2= 0.14]; NZE adolescents included more life
story chapters than their NZC counterparts. This main effect was
further qualified by an interaction between culture and age [F(2,
166)= 5.70, p< 0.05, partial η2= 0.06]; NZE adolescents in the
two younger age groups (e.g., early and mid-adolescence) had
more chapters than did their NZC counterparts [t (47)= 4.50 and
t (61)= 2.64, respectively, ps< 0.05]. However, these cultural dif-
ferences were not present for the late adolescence group. A main
effect of culture was also found for the number of chapters with
specific memories [F(1, 166)= 7.67, p< 0.05, partial η2= 0.04],
such that NZE adolescents had more chapters with specific mem-
ories (M= 2.49, SD= 2.00) than did NZC adolescents (M= 1.74,
SD= 1.43). There were no cultural differences when comparing
the proportion of LP chapters and the number of chapters with
specific memories.
However, there were age-related differences in the proportion of
LP chapters [F(2, 166)= 5.41, p< 0.05, partialη2= 0.06]. Post hoc
Bonferroni tests showed that the significant difference for the pro-
portion of LP chapters was found between the early (M= 0.94,
SD= 0.14) and the late adolescent group (M = 1.00, SD= 0), such
that no-one above the age of 18 organized their life story with SE
chapters.
DISCUSSION
The self-memory system theory (Conway and Pleydell-Pearce,
2000; Conway, 2005, 2009) claims that autobiographical memory
is constructed in a hierarchy, which consists of episodic memories
at the lowest level, general events and lifetime periods in the mid-
dle, and the life story at the highest level. Our studies investigated
the development of this hierarchy from middle childhood to young
adulthood by comparing the ability to use lifetime periods, as
opposed to single events, as a means of organizing the life story –
the most abstract structure of autobiographical memory – among
8- to 21-year-olds. In Study 1, the proportion of LP chapters in
the life story increased from middle childhood to early adoles-
cence in participants of NZE descent. In Study 2, we compared
the structure of the life story between NZE and NZC adolescents
aged between 12 and 21. Regardless of ethnicity, the use of LP
chapters continued to increase with age, suggesting that the use of
lifetime periods is still developing past age 12. By age 18, all par-
ticipants organized the life story based on lifetime periods. This
similarity in the organization of life stories across cultures con-
trasts with past findings of cultural differences in the content of
autobiographical memories (Wang, 2006a). However, in line with
that literature, NZC adolescents had fewer life story chapters, and
fewer chapters containing specific memories, than did NZE ado-
lescents. This finding is consistent with Wang (2009a), in which
Asian participants recalled fictional stories in fewer segments than
their American European counterparts.
The current studies suggest that the ability to organize episodic
memories in terms of lifetime periods is generally mastered by
mid-adolescence for NZE and NZC adolescents, but continues to
develop in a similar fashion into late adolescence for both cul-
tures. Moreover, despite cultural similarities in this organizational
structure, culture-related differences in the volume of memories
were still present in terms of the number of life story chapters
and the inclusion of specific memories within those chapters. It
appears that these cultural differences are in the specificity and
in the quantity of memories but not in the organization of those
memories.
THE CONTINUED DEVELOPMENT OF EPISODIC MEMORY IN
ADOLESCENCE
Children as young as 3 years old are capable of recalling spe-
cific episodic memories (Scarf et al., 2013). By the time they
reach middle childhood, most children can recall autobiographical
Table 2 | Number and types of life story chapters in early, mid, and late adolescence as a function of culture (Study 2).
Early adolescence Mid-adolescence Late adolescence
M SD M SD M SD
NZE (N=29) (N=31) (N=30)
Number of chapters 5.34 2.09 4.52 1.69 4.67 1.35
Proportion of LP chaptersa 0.92 0.16 0.95 0.13 1.00 –
Number of SPE chaptersb 2.76 2.37 2.45 1.73 2.27 1.91
NZC (N=20) (N=32) (N=36)
Number of chapters 3.1 0.91 3.56 1.13 4.28 1.03
Proportion of LP chaptersa 0.96 0.12 0.99 0.04 1.00 –
Number of SPE chaptersb 1.60 1.39 1.44 1.29 2.08 1.50
aProportion of lifetime-period chapters.
bNumber of chapters containing specific memories.
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memories with detailed descriptions of the what, when, where
of the events, as well as an enriched account of emotional
elaborations and self reflections (e.g., Fivush et al., 2003, 2008;
Piolino et al., 2007). Although the ability to recall specific details
of personal experiences in an adult-like fashion may be present
in middle childhood, the organization of episodic memories in
the life story is still developing in middle childhood and adoles-
cence. Note that in Study 2, children in the early adolescent group
reported higher proportions of LP chapters compared to the early
adolescent group in Study 1. This is most likely due to the fact
that the early adolescent group in Study 2 was older on average
(M = 13.6 years) than in Study 1 (M= 12.1 years). Our findings
suggest that the years from 8 to 14 are particularly important
for the ability to use abstract structures (such as lifetime periods
and general events) to organize long-term memory. Without spe-
cific instructions, older adults automatically use lifetime periods
as the basic units to organize chapters of the life story (Thomsen,
2009).
In contrast, we prompted children and adolescents to tell a life
story based on chapters, and found age-related differences in the
structure of those chapters. We observed an increase in the use of
LP chapters and a decrease in the use of SE chapters with age. By
the time they reached late adolescence, all of their life stories were
based on lifetime periods. Gaining an understanding of the over-
arching themes of a life story may help adolescents to understand
what a life story should look like and help them to organize their
stories in an adult-like fashion.
CULTURE, AUTOBIOGRAPHICAL MEMORY, AND THE LIFE STORY
Cultural differences based on the content of autobiographical
memory also extended to the structure of the life story. We found
that NZC adolescents had fewer life story chapters compared to
NZE adolescents up to the age of 18. This is consistent with the
interpretation that people from Eastern cultures tend to use a
holistic approach in memory encoding, such that they focus on
the connections among events and recall them as general events
(Nisbett and Miyamoto, 2005).
Furthermore, cultural differences in memory specificity (Wang,
2009b; Wang et al., 2011) were also shown in the content of life
story chapters in Study 2. Regardless of age, NZC adolescents had
fewer chapters containing specific memories than did NZE adoles-
cents. Given this study was exploratory, further research is needed
to determine what, if any, effects these cultural disparities have on
aspects of the self-memory system and the self. For example, what
are the consequences of having general versus specific memories
as the basic elements of the life story? Would this cultural disparity
in memory structure have implications for the self concept (e.g.,
Wang, 2008)?
Although it does appear in Study 1 that girls have a head start
in organizing their memories in middle childhood, these gen-
der differences are not apparent in adolescence. In Study 2, there
were no gender differences in any of the variables relating to life
story organization for any of the age groups for either culture.
Willoughby et al. (2012) found that girls between the ages of 8
and 16 reported more episodic autobiographical memories than
boys, and Wang et al. (in press) found similar results in a younger
sample of European Americans, although this gender difference
was not present among a sample of Chinese immigrants. Our
findings indicate a lack of gender differences in both NZE and
NZC adolescents. Thus it appears that there are some inconsisten-
cies in the literature with regard to whether gender influences the
specificity of autobiographical memories. It may be that gender
differences are culturally determined, rather than common across
cultures.
STRENGTHS, LIMITATIONS, AND FUTURE DIRECTIONS
The current paper provides the first developmental evidence to
support the claims of the self-memory system theory that autobio-
graphical memories can be organized in terms of the life story, life-
time periods, and episodic memories. However, we were not able
to elaborate on some memory components (i.e., general events
and mini-narratives) within the self-memory system framework
as our coding was based on an outline of the life story, consisting
of titles of story chapters and keywords for the events. Future stud-
ies could incorporate the whole range of memory structures that
are included in the life story. In line with Conway’s (2009) the-
ory, we would predict that including general events would serve
as an intermediary step in organizing episodic memories prior to
the use of lifetime periods. We also showed that although there
were some differences in the length and specificity of life stories
between NZE and NZC adolescents, the organization of episodic
memory developed in similar ways across the two groups. Because
cultural differences in memory specificity were attenuated with
age, there is a possibility that the mature self-memory system
captures a memory organization that is shared across cultures.
Moreover, Study 2 was based on comparisons between a sample
of immigrants and their host nation; the cross-cultural differ-
ences might have been reduced due to cultural assimilation of
the immigrants (Wang, 2006b). Further studies are required to
compare the structure of autobiographical memories between cul-
tures that are geographically independent in order to continue to
investigate the cross-cultural validity of the self-memory system
model.
Furthermore, past research has shown that the content of life
story chapters is associated with cultural life scripts, which contain
knowledge about the type and timing of typical events that should
occur in one’s life (Thomsen and Berntsen, 2008). Future studies
could examine whether acquisition of a cultural life script precedes
the ability to use lifetime periods to organize episodic memories.
CONCLUSION
Our studies showed that the ability to organize episodic memories
based on lifetime periods develops significantly from middle child-
hood to mid-adolescence. This finding supports Conway’s (2009)
theory of the hierarchical nature of the autobiographical knowl-
edge base. Moreover, this finding extends Conway’s theory to show
that episodic memories precede and support the development of
higher-order structures in the autobiographical knowledge base
in the form of lifetime periods (see Conway, 2009, Figure 2). This
cognitive development may be the precursor to adolescents’ ability
to find overarching themes from discrete episodic memories. That
is, this organization may be related to the ability to narrate life
stories that are integrated with respect to time and place during
mid- and late adolescence (Habermas and de Silveira, 2008).
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